Effects of the selective neutral endopeptidase inhibitor, retrothiorphan, on renal function and blood pressure in conscious normotensive Wistar and hypertensive DOCA-salt rats.
Atrial natriuretic peptide (ANP) is degraded by neutral endopeptidase (NEP) mainly in the proximal tubule of the kidneys. We studied the effects of retrothiorphan, a potent and highly specific NEP inhibitor on renal function and blood pressure (BP). A 25-mg/kg bolus injection (group bolus), or bolus injection plus infusion 25 mg/kg + 25 mg/kg/h (group infusion), was given to conscious normotensive Wistar and hypertensive DOCA-salt rats. Bolus and infusion produced increases in diuresis (110 +/- 15 vs. 103 +/- 15 vs. 42 +/- 9 microliters/min) and natriuresis (10.6 +/- 3.0 vs. 7.0 +/- 1.0 vs. 5.4 +/- 1.0 mumol/min) in normotensive rats, with a maximum change at 30 min. Change in kaliuresis was not significant. These renal effects were associated with nonsignificant increases in urinary cyclic GMP and ANP. Arterial pressure and heart rate (HR) were not affected. Bolus or infusion of retrothiorphan also induced increases in diuresis (92 +/- 16 vs. 124 +/- 13 vs. 38 +/- 6 microliters/min) and natriuresis (10.3 +/- 2.0 vs. 12.5 +/- 1.0 vs. 5.0 +/- 1.0 mumol/min) in DOCA-salt hypertensive rats, with a maximum change at 30 min. The changes in diuresis and natriuresis induced by retrothiorphan were correlated with a significant increase in urinary cyclic GMP excretion (r = 0.89, p < 0.001 and r = 0.91, p < 0.001). Urinary ANP did not change in controls but significantly increased in the treated rats; urinary immunoreactive bradykinin (BK) also tended to increase. Plasma ANP and hematocrit did not change after retrothiorphan, but plasma cyclic GMP increased significantly after infusion. Only infusion caused a decrease in arterial pressure in DOCA-salt rats (-20 mm Hg at 120 min). Renal clearance studies in DOCA-salt rats showed that retrothiorphan has a transient effect on renal hemodynamics, with increases in glomerular filtration and renal blood flow (RBF) and a decrease in renal vascular resistance (RVR). Its renal action was also tubular, with an increase in fractional sodium excretion. We also compared the effects of retrothiorphan in normotensive Brown-Norway kininogen-deficient rats (BN-Kat) and DOCA-salt hypertensive kininogen-deficient rats. The NEP inhibitor induced increases in diuresis and natriuresis in both groups, with increased urinary cyclic GMP. Urinary immunoreactive BK did not change significantly in normotensive or DOCA-salt hypertensive kininogen-deficient rats.(ABSTRACT TRUNCATED AT 400 WORDS)